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(54) DIELECTRIC WAVEGUIDE LINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dielectric 
waveguide line having high transmission characteristics 
which do not radiate nor leak electromagnetic waves of a 

high frequency signal even when a bent part exists in a 5 > ? 

transmission line and have reduced transmission losses. ,rjrfD&.. r *^TS£ 

SOLUTION: This waveguide line is provided with a pair £ 
of conductive layers 2 holding a dielectric substrate in- 
between, and two lines of through conductive groups 4 
formed at a repetitive interval (p) less than a half of cutoff 
wavelength and fixed width (d). In the above structure, 
bent parts are formed on the two lines of the conductive 
groups 4, one line arranged on the bent part position is 
formed like a broken line having one through conductor 6 
as a bent point, and the other line is formed like a circular arc having the fixed width (d) as a 
radius. Consequently the radiation of electromagnetic waves on the bent can be almost 
eliminated and a high frequency signal can be transmitted with a low transmission loss. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[ciainU]\t is the dielectric-waveguide track which transmits a RF signal by the field surrounded by die 
group, the following -- having -- the aforementioned conductor layer and the aforementioned penetration 

a conductor -- It breaks and is formed in the line, penetration of the two aforementioned train - a 
conductor -- a group has a flection in the part and is located in this flection -- on the other hand, a train - 
one penetration -- the conductor was made into the folding point - the train of another side -- one 
aforementioned penetration - a center [ conductor ] - carrying out - the above - the dielectric- 
waveguide track characterized by the thing which make fixed width of face a radius, and which is 
formed circularly The conductor layer of the couple which pinches a dielectric substrate penetration of 
two trains formed so that it might be 1 12 or less repeat interval of the cutoff wave length of the 
aforementioned RF signal in the transmission direction of a RF signal and between the aforementioned 
conductor layers might be electrically connected in the aforementioned transmission direction and the 
direction which intersects perpendicularly by fixed width of face - a conductor ~ a group 
[Claim 2] It is the dielectric-waveguide track which transmits a RF signal by the field surrounded by the 
group, the following - having - the aforementioned conductor layer and the aforementioned penetration 
- a conductor - It breaks and is formed in the line, penetration of the two aforementioned train - a 
conductor - a group has a flection in the part and is located in this flection - on the other hand, a train - 
one penetration - the conductor was made into the folding point - The train of another side is a 
dielectric- waveguide track characterized by being formed in the shape of [ corresponding to the base of 
the isosceles triangle which makes a vertex the aforementioned folding point of aforementioned one 
train, and makes width of face of the aforementioned regularity height ] the polygonal line. The 
conductor layer of the couple which pinches a dielectric substrate penetration of two trains formed so 
that it might be 1/2 or less repeat interval of the cutoff wave length of the aforementioned RF signal in 
the transmission direction of a RF signal and between the aforementioned conductor layers might be 
electrically connected in the aforementioned transmission direction and the direction which intersects 
perpendicularly by fixed width of face ~ a conductor - a group 

[Claim 3] The dielectric-waveguide track characterized by providing the following The conductor layer 
of the couple which pinches a dielectric substrate In the transmission direction of a RF signal, at 
intervals of 1/2 or less repeat of the cutoff wave length of the aforementioned RF signal A group is 
provided, and penetration of two trains formed so that between the aforementioned conductor layers 
might be electrically connected in the aforementioned transmission direction and the direction which 
intersects perpendicularly by fixed width of face ~ a conductor - the aforementioned conductor layer 
and the aforementioned penetration - a conductor ~ the dielectric-waveguide track which transmits a 
RF signal by the field surrounded by the group - it is - penetration of the two aforementioned train - a 
conductor - the flection by which, as for the group, each of that train was arranged by the concentric 
circle arc 



http://www4.ipdl.jpo . go jp/cgi-bin/tran_web_cgi_ejj e?u=http%3 A%2F%2Fwww6 .ipdl .jp . . . 12/1 2/2003 



[Translation done.] 



http://www4jpdljpo.gojp/cg^ 



Page 1 of 7 



* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the dielectric-waveguide track 

for transmitting RF signals, such as a microwave band and a millimeter wave band. 

[0002] 

[Description of the Prior Art] If it is called for that it is small to the transmission line for transmitting a 
RF signal in the RF circuit handling RF signals, such as a microwave band and a millimeter wave band, 
and transmission loss is small and it can form on the substrate which constitutes especially a circuit, or 
in a substrate, the strip line, a microstrip line, a coplanar track, a dielectric-waveguide track, etc. will 
have been conventionally used as such the transmission line from the bird clapper as it is advantageous 
in respect of a miniaturization. 

[0003] Among these, although the strip line, the microstrip line, and the coplanar track consist of a 
dielectric substrate, a signal-line way which consists of a conductor layer, and a grand conductor layer, 
the electromagnetic wave of a RF signal spreads the inside of a signal-line way, the space around a 
grand conductor layer, and a dielectric, and these tracks are satisfactory to the signal transmission to a 
30GHz band, above 30GHz, it is easy to produce transmission loss. 

[0004] On the other hand, also in the millimeter wave band 30GHz or more, it is advantageous at the 
point that transmission loss is small, and, as for the waveguide type track, the track which can be formed 
in a multilayer substrate is also proposed taking advantage of the transmission characteristic which was 
excellent in such a waveguide. 

[0005] For example, in JP,6-5371 1,A, a dielectric substrate is pinched by the conductor layer of a 
couple, and the waveguide track which formed the side attachment wall by two or more beer halls of 
two trains which connect between conductor layers further is proposed, the false conductor [ according 
to this waveguide track ] according the four way type of dielectric materials to a conductor layer and a 
beer hall — surrounding with a wall — a conductor — Kabeuchi's field is made into the track for signal 
transmissions, composition becomes very easy, and the miniaturization of the whole equipment can also 
be attained 
[0006] 

[Problem(s) to be Solved by the Invention] Generally, when it constitutes a RF circuit, preparing a 
flection in the wiring circuit of the transmission line is not avoided in many cases. 

[0007] however, the false conductor according [ on a dielectric-waveguide track which was proposed by 
JP,6-5371 1,A, and ] to the conductor layer of the couple, and the beer hall of two trains - when a 
flection was simply prepared in the track for signal transmissions surrounded with the wall, since 
disorder arose in electromagnetic field, there was a trouble that transmission loss became large 
[0008] It is in this invention being thought out in view of the above-mentioned situation, and the 
purpose offering the dielectric-waveguide track which there are not radiation and disclosure of the 
electromagnetic wave of a RF signal even if a flection exists in the transmission line, and has a good 
transmission characteristic with small transmission loss. 
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[0009] 

[Means for Solving the Problem] As a result of repeating examination to the above-mentioned trouble, 
this invention person etc. about a dielectric-waveguide track By making the array of the beer hall of the 
beer hall group of two trains into predetermined array structure in the flection which prepared the upper 
and lower sides of the beer hall group of two trains established into the dielectric substrate in the 
transmission line of the structure which covers completely and is formed by these beer hall group and 
the conductor layer of the couple which flowed electrically Even if a flection exists in the transmission 
line, radiation and disclosure of the electromagnetic wave of a RF signal are not almost, and it found out 
that it could do with the good transmission characteristic of low transmission loss. 
[0010] The dielectric-waveguide track of this invention is 1/2 or less repeat interval of the cutoff wave 
length of the aforementioned RF signal in the conductor layer of the couple which pinches a dielectric 
substrate, and the transmission direction of a RF signal. A group is provided, and penetration of two 
trains formed so that between the aforementioned conductor layers might be electrically connected in the 
aforementioned transmission direction and the direction which intersects perpendicularly by fixed width 
of face -- a conductor — It is the dielectric-waveguide track which transmits a RF signal by the field 
surrounded by the group, the aforementioned conductor layer and the aforementioned penetration - a 
conductor — It breaks and is formed in the line, penetration of the two aforementioned train — a 
conductor - a group has a flection in the part and is located in this flection ~ on the other hand, a train 
one penetration - the conductor was made into the folding point — the train of another side — one 
aforementioned penetration - a center [ conductor ] ~ carrying out - the above - it is characterized by 
the thing which make fixed width of face a radius and which is formed circularly 
[001 1] Moreover, the dielectric-waveguide track of this invention is 1/2 or less repeat interval of the 
cutoff wave length of the aforementioned RF signal in the conductor layer of the couple which pinches a 
dielectric substrate, and the transmission direction of a RF signal. A group is provided, and penetration 
of two trains formed so that between the aforementioned conductor layers might be electrically 
connected in the aforementioned transmission direction and the direction which intersects 
perpendicularly by fixed width of face - a conductor - It is the dielectric-waveguide track which 
transmits a RF signal by the field surrounded by the group, the aforementioned conductor layer and the 
aforementioned penetration - a conductor - It breaks and is formed in the line, penetration of the two 
aforementioned train — a conductor - a group has a flection in the part and is located in this flection — 
on the other hand, a train - one penetration - the conductor was made into the folding point — It is 
characterized by forming the train of another side in the shape of [ corresponding to the base of the 
isosceles triangle which makes a vertex the aforementioned folding point of aforementioned one train, 
and makes width of face of the aforementioned regularity height ] the polygonal line. 
[0012] Moreover, the dielectric-waveguide track of this invention is 1/2 or less repeat interval of the 
cutoff wave length of the aforementioned RF signal in the conductor layer of the couple which pinches a 
dielectric substrate, and the transmission direction of a RF signal. A group is provided, and penetration 
of two trains formed so that between the aforementioned conductor layers might be electrically 
connected in the aforementioned transmission direction and the direction which intersects 
perpendicularly by fixed width of face - a conductor - the aforementioned conductor layer and the 
aforementioned penetration - a conductor - the dielectric-waveguide track which transmits a RF signal 
by the field surrounded by the group - it is - penetration of the two aforementioned train — a conductor 
- a group is characterized by having the flection by which each of that train was arranged by the 
concentric circle arc 

[0013] According to the dielectric-waveguide track of this invention, in the conductor layer of the 
couple which pinches a dielectric substrate, and the transmission direction of a RF signal at intervals of 
1/2 or less repeat of the cutoff wave length of the aforementioned RF signal and penetration of two 
trains formed so that between the aforementioned conductor layers might be electrically connected in the 
aforementioned transmission direction and the direction which intersects perpendicularly by fixed width 
of face ~ a conductor — from providing a group these conductor layers and penetration — a conductor — 
a group - a false conductor respectively parallel to the Eth page to the Eth page and H plane of a 
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dielectric waveguide, or an H plane the portion which hits a wall is formed Therefore, the 
transmission line for RF signals which has the property which was similar to the dielectric waveguide by 
the flat sheet structure using the dielectric substrate can be obtained. 

[0014] and -- according to the dielectric-waveguide track of this invention -- wiring of the transmission 
line -- setting -- a flection -- preparing -- facing -- penetration of two trains -- a conductor -- by arranging 
a group in the aforementioned specific structure, there is almost no radiation of the electromagnetic 
wave in a flection, and transmission loss has a small good transmission characteristic 

[Embodiments of the Invention] Hereafter, this invention is explained, referring to a drawing. Drawing 1 
and drawing 2 are an outline perspective diagram for explaining an example of the gestalt of operation 
of the dielectric- waveguide track of this invention, respectively, and its plan. The conductor layer of the 
couple to which 1 pinches a dielectric substrate and 2 pinches the dielectric substrate 1 in these 
drawings, It is a conductor and 4 is 1/2 or less repeat interval p of the cutoff wave length of the RF 
signal in the transmission direction of a RF signal, the penetration formed as between the conductor 
layers 2 of a couple electrically connected in 3 -- and the width of face d fixed in the transmission 
direction and the direction which intersects perpendicularly - penetration - penetration of two trains 
formed by arranging a conductor 3 - a conductor - it is a group 

[0016] According to drawing 1 , the conductor layer 2-2 of a couple is formed in the position which 
pinches the plate-like dielectric substrate 1 of predetermined thickness a. The conductor layer 2-2 is 
formed in the vertical side of the dielectric substrate 1 which faces across a transmission-line formation 
position at least, moreover, the penetration which connects between conductor layers 2.2 electrically 
between conductor layers 2.2 - many conductors 3 are formed these penetration - the penetration which 
is 1/2 or less predetermined repeat interval p of the cutoff wave length of the RF signal transmitted in 
the transmission direction, i.e., track formation direction, of a RF signal by this track, and serves as the 
transmission line by being formed in the aforementioned transmission direction and the direction which 
intersects perpendicularly with the predetermined, fixed interval (width of face) d at two trains as a 
conductor 3 is shown in drawing 1 and drawing 2 - a conductor - the group 4 is formed 
[0017] since a TEM wave can be spread between the conductor layers 2.2 of the couple arranged in 
parallel ~ penetration - a conductor ~ the penetration in each train of a group 4 - when the interval p of 
a conductor 3 is larger than 1/2 of a cutoff wave length, it stops spreading along with the false 
waveguide made here, even if it supplies electric power to this track in an electromagnetic wave 
however penetration - with the interval p of a conductor 3 being 1/2 or less [ of a cutoff wave length ], 
an electric side attachment wall can be formed and an electromagnetic wave cannot be perpendicularly 
spread to the transmission line, but it will be spread in the direction of the transmission line, reflecting 
consequently, the conductor layer 2 of such structure and penetration - a conductor - the good 
transmission characteristic to which the cross section surrounded by the group 4 was very well similar 
with the dielectric waveguide with the field of the size of axd is acquired 

[0018] It is good to consider as about 1/2 and a double-precision grade to the width of face d of the 
aforementioned regularity, in using by the single mode, although there is especially no limit to thickness 
a of the dielectric substrate 1 here, the portion which is equivalent to the H plane of a dielectric 
waveguide, and the Eth page in the example of drawing 1 - the each conductor layer 2 and penetration - 

- a conductor - the portion which is formed by the group 4 and is equivalent to a double-precision 
grade, then the Eth page and H plane of a dielectric waveguide about thickness a to width of face d ~ the 
each conductor layer 2 and penetration - a conductor - it will be formed by the group 4 

[0019] 5 [ in addition, ] - penetration - a conductor - the penetration which forms each train of a group 
4 - a conductor - it is the auxiliary conductor layer which connects three comrades electrically, and is 
suitably formed of a request moreover - the example of this drawing 1 and drawing 2 ~ penetration - a 
conductor ~ although the group 4 was formed in two trains - this penetration - a conductor - a group 4 

- four trains or six trains - arranging - penetration - a conductor - the false conductor by the group 4 - 

- forming a wall in three-fold [ a duplex and ] - a conductor - the leakage of the electromagnetic wave 
from a wall can also be prevented more effectively 
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[0020] According to such waveguide track structure, it is epsilonr about the specific inductive capacity 
of the dielectric substrate 1. When it carries out, waveguide size is 1/epsilonr 1/2 of the usual 
waveguide. It becomes a size. Therefore, waveguide size can be made small and it becomes the size 
which can be used as the transmission line of the multilayer-interconnection substrate or the package for 
semiconductor device receipt in which wiring is formed with high density, so that material which 
constitutes the dielectric substrate 1 is made into what has large specific inductive capacity. 
[0021] moreover, the penetration whose dielectric-waveguide track of this invention is the transmission 
line as shown in drawing 1 and drawing 2 - a conductor it has a flection in a part of group 4, and it is 
located inside this flection ~ on the other hand, a train - one penetration ~ the train of another side 
which made the conductor 6 the folding point and which breaks, is formed in the line and located 
outside - this one penetration - it is characterized by the thing which center on a conductor 6 and which 
is formed circularly Such a flection consists of structures as shown in drawing 2 . 
[0022] The group 4 is arranged, the width of face of the track which intersects perpendicularly in the 
transmission direction of a RF signal in a flection turns into the fixed width of face d as indicated by 
drawing 2 - as - penetration - a conductor - A conductor 3 is arranged, the penetration located inside 
a flection - a conductor - the train of a group 4 - one penetration - the conductor 6 was made into the 
folding point - it breaks and becomes a line ~ as ~ penetration - on the other hand, the penetration 
located in the outside of a flection - a conductor - one penetration whose train of a group 4 is a folding 
point of a train which hits inside a flection - it is arranged so that the radii of a radius d may be drawn 
focusing on a conductor 6 

[0023] in addition, penetration - a conductor - the penetration which constitutes a group 4 - the 
conductor 3 is arranged as mentioned above at intervals of [ p ] 1/2 or less repeat of a cutoff wave 
length, and although considering as a fixed repeat interval is desirable as for this repeat interval p in 
order to realize a good transmission characteristic, if it is 1/2 or less interval of a cutoff wave length, it 
cannot be overemphasized that it may be made to change suitably or some values may be combined 
therefore, the penetration which is equivalent to the outside of a flection - a conductor ~ the penetration 
which constitutes the train of a group 4 — although considering as a fixed value is desirable in order for 
the repeat interval p of a conductor 3 to fully suppress radiation of an electromagnetic wave and to 
realize a good transmission characteristic, you may make it change variously with 1/2 or less value of a 
cutoff wave length similarly 

[0024] Although it does not divide and limit if it has the property which functions as a dielectric and 
does not bar transmission of a RF signal as a dielectric substrate 1 in this invention, the dielectric 
substrate 1 from the point of the precision at the time of forming the transmission line and the ease of 
manufacture has ceramics to a desirable bird clapper. 

[0025] Although ceramics with specific inductive capacity various until now as such ceramics are 
known, in order to transmit a RF signal on the waveguide track of this invention, it is desirable that they 
are paraelectrics. Generally this is because as for ferroelectric ceramics dielectric loss becomes large in a 
RF field and transmission loss becomes large. Therefore, specific-inductive-capacity epsilonr of the 
dielectric substrate 1 4-100 A grade is suitable. 

[0026] Moreover, for the line breadth of the wiring layer generally formed in a multilayer- 
interconnection substrate or the package for semiconductor device receipt, specific inductive capacity 
since it is 1mm at the maximum is 100. When it uses so that the upper part may become the 
electromagnetic-field distribution which an H plane, i.e., a magnetic field, rolls in parallel with an upper 
field using material, the minimum frequency which can be used is computed with 15GHz, and use of it 
is attained also in the field of a microwave band. The dielectric which consists of a resin generally used 
as a dielectric substrate 1 on the other hand is specific-inductive-capacity epsilonr. Since it is about two, 
when line breadth is 1mm, it cannot use, unless it is more than about 100 GHz. 
[0027] Moreover, although there is much what has a very small dielectric dissipation factor in such 
paraelectrics ceramics like an alumina silica, all paraelectrics ceramics cannot be used. In the case of a 
dielectric-waveguide track, the loss by the conductor is not almost, most losses at the time of a signal 
transmission are losses by the dielectric, and the loss alpha by the dielectric (dB/m) is expressed as 
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follows. 

alpha ~ the inside of =27.3xtan delta/lambda / {l-(lambda/lambdac) 2} 1 / 2 formulas, and dielectric 
dissipation factor lambda of a tandelta:dielectric : dielectricity - wavelength lambdac in the living 
body : if it applies to the rectangular-waveguide (WRJ series) configuration by which cutoff-wave- 
length standardization was carried out - { 1 -(lambda/lambdac) 2} 1/2 in an upper formula It is about 
0.75. 

[0028] Therefore, in order to carry out to below -100 (dB/m) that is the transmission loss with which 
practical use can be presented, it is required to choose a dielectric so that the following relation may be 
materialized. 

[0029] f is frequency (GHz) to be used among fxepsilon r 1 / 2 xtandelta<=0.8 formula. 
[0030] As such a dielectric substrate 1, there are alumina ceramics, a crystallized glass, alumimium 
nitride ceramics, etc., for example. The ceramic green sheet of two or more sheets is obtained by 
adopting a well-known doctor blade method, the well-known calendering-roll method, etc. 
conventionally, and making this with the shape of a sheet, while carrying out addition mixture of the 
suitable organic solvent and solvent for ceramic raw material powder and making it slurry-like. For 
example, after an appropriate time, While giving suitable punching processing for each of these ceramic 
green sheet, the laminating of these is carried out. In the case of alumina ceramics, in the case of 1500- 
1700 degrees C and a crystallized glass, it is manufactured by calcinating at the temperature of 1600- 
1900 degrees C in the case of 850-1000 degrees C and alumimium nitride ceramics. 
[0031] Moreover, as it prints on a ceramic green sheet so that the transmission line may be completely 
covered for what carried out addition mixture of oxides, such as a suitable alumina silica magnesia for 
metal powders, such as a tungsten, the organic solvent, a solvent, etc. when the dielectric substrate 1 
consisted of alumina ceramics as a conductor layer 2 of a couple, for example, and was made into the 
shape of a paste at least by the thick-film-screen-printing method, and it calcinates at the elevated 
temperature of after an appropriate time and about 1600 degrees C and it becomes the thickness of 10-15 
micrometers or more In addition, in the case of a crystallized glass, in the case of alumimium nitride 
ceramics, as a metal powder, tungsten molybdenum is suitable for copper, gold, and silver. Moreover, 
generally thickness of a conductor layer 2 is set to about 5-50 micrometers. 

[0032] moreover, penetration - as a conductor 3 - a beer hall ~ a conductor and a through hole - the 
cross-section configuration is [ that what is necessary is just to form by the conductor etc. ] also easy to 
manufacture - it is circular and also you may be polygons, such as a rectangle and a rhombus these 
penetration - the metal paste same to the breakthrough which pierced the conductor 3 for example, to 
the ceramic green sheet, processed, and was produced as the aforementioned conductor layer 2 — 
embedding - the after an appropriate time and dielectric substrate 1 — simultaneously, it calcinates and 
forms in addition, penetration - a conductor 3 - diameters 50-300 mum is suitable. 
[0033] Next, the plan same to drawing 3 as drawing 2 shows other examples of the form of operation of 
the dielectric-waveguide track of this invention. 

[0034] It has a flection in a part of group 4. the penetration whose dielectric- waveguide track of this 
invention is the transmission line according to the structure shown in drawing 3 - a conductor - The 
group 4 is arranged, the width of face of the track which intersects perpendicularly in the transmission 
direction of a RF signal in a flection becomes almost the same as the fixed width of face d - as - 
penetration - a conductor — The conductor 3 is arranged and formed, the penetration located inside this 
flection - a conductor — one train of a group 4 -- drawing 2 - the same - one penetration - the 
conductor 7 was made into the folding point - breaking - a line - penetration - the penetration located 
in the outside of a flection - a conductor - the train of another side of a group 4 - this one penetration - 
- the shape of the polygonal line corresponding to base 8a of the isosceles triangle 8 which makes a 
conductor 7 a vertex and makes fixed width of face d height - penetration - it is characterized by 
arranging and forming the conductor 3 

[0035] It can say that the example shown in drawing 3 is the configuration which omitted the angle of a 
flection aslant, and manufacture of a flection becomes easy as compared with the flection in the example 
shown in drawing 2 . 
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[0036] Next, the plan same to drawing 4 as drawing 2 and drawing 3 shows the example of further 
others of the form of operation of the dielectric-waveguide track of this invention. 
[0037] It has a flection in a part of group 4. the penetration whose dielectric-waveguide track of this 
invention is the transmission line according to the structure shown in drawing 4 — a conductor The 
group 4 is arranged, the width of face of the track which intersects perpendicularly in the transmission 
direction of a RF signal in a flection becomes almost the same as the fixed width of face d — "as — 
penetration — a conductor — The conductor 3 is arranged and formed, the penetration located inside this 
flection - a conductor ~ a center [ central point / where one train of a group 4 is imagination / 9 / of the 
inside this train was crooked ] — carrying out - the predetermined radius r — circular — penetration — 
the penetration located in the outside of a flection a conductor » radius r+d of the train of another side 
of a group 4 which applied the fixed width of face d to the aforementioned radius r centering on this 
central point 9 is circular, i.e., an inside train and this heart, - circular — penetration » by arranging and 
forming the conductor 3 penetration - a conductor — each train of the train of a group 4 is characterized 
by having the flection arranged by the concentric circle arc 

[0038] Since the example shown in drawing 4 is formed in a configuration with smooth inside and 
outside of a flection, it has the advantage that disorder of electromagnetic field is very small, and 
transmission loss becomes small. 
[0039] 

[Example] About the dielectric-waveguide track of this invention of composition of having been shown 
in drawing 1 and drawing 2 , the transmission characteristic of the transmission line containing a flection 
was calculated with the finite element method. Conductivity uses the pure copper of 5.8x107 (1- 
/omegam) for the material of a conductor 3. a conductor layer 2 and penetration - For specific inductive 
capacity, in the dielectric substrate 1, a dielectric dissipation factor is 0.001 at 5. The crystallized-glass 
sintered compact which calcinated and produced 75 % of the weight of way silica glasses and 25 % of 
the weight of aluminas is used, the thickness of a= 1mm of the dielectric substrate 1, and penetration - 
the diameter of a conductor 3 — 0.16mm and penetration - a conductor — the repeat interval of p= 
1 .58mm of a group 4, and penetration — a conductor — considering as fixed width of face of d= 2mm 
(WRJ-34 specification correspondence) of a group 4, the length of a track computed the frequency 
characteristic of an S parameter as 30mm 

[0040] Consequently, it turns out that a cut off frequency is set to about 42GHz, and a signal penetrates 
good on the frequency beyond it. Moreover, at the outlet of a flection, it is the same electric-field 
distribution as an entrance, it was restricted only in the flection that a flection affects the distribution of 
field strength, and the distribution of field strength was not seen in the flection on the outside of the 
transmission line, therefore radiation of the electromagnetic wave in a flection was also understood that 
there is nothing. 

[0041] Moreover, when the dielectric-waveguide track sample of the same composition was produced 
and the transmission characteristic was evaluated, the same good transmission characteristic as the 
above-mentioned calculation result was acquired. 

[0042] Furthermore, when the transmission characteristic about the produced sample was similarly 
estimated as calculation by the finite element method about the dielectric-waveguide track of this 
invention of the structure shown in the drawing 3 row at drawing 4 , it has checked that all did not have 
radiation of the electromagnetic wave in a flection, and had a good transmission characteristic. 
[0043] 

[Effect of the Invention] according to [ as explained in full detail above ] the dielectric-waveguide track 
of this invention — a dielectric substrate — the conductor layer of a couple — pinching — the side 
attachment wall of a waveguide track — penetration — a conductor — by forming by the group The 
conventional ceramic laminating technology can be applied and it can produce easily, moreover — the 
composition of the flection prepared in a part of waveguide track — penetration of two trains — a 
conductor - by having broken into the shape of the shape of the polygonal line, circular, or the 
polygonal line as mentioned above, and having formed the group in the line or the concentric circle arc 
Most transmission loss by radiation and disclosure of the electromagnetic wave in a flection could be 
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abolished, and the dielectric-waveguide track which has the good transmission characteristic of a RF 
signal was able to be offered. 

[0044] Especially, by using ceramics with high specific inductive capacity for a dielectric substrate, it 
becomes a suitable thing for the multilayer-interconnection substrate of high-density wiring, the package 
for semiconductor device receipt, etc., and the waveguide track of the transmission characteristic 
stabilized by even the millimeter wave band from the microwave band can be formed. 



[Translation done.] 
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* NOTICES 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is an outline perspective diagram for explaining the example of the gestalt of operation of 
the dielectric-waveguide track of this invention. 

[Drawing 2] It is the plan of drawing 1 for explaining the example of the gestalt of operation of the 
dielectric-waveguide track of this invention. 

[Drawing 31 It is the same plan as drawing 2 for explaining other examples of the gestalt of operation of 
the dielectric-waveguide track of this invention. 

[Drawing 4] It is the same plan as drawing 2 for explaining the example of further others of the gestalt 
of operation of the dielectric-waveguide track of this invention. 
[Description of Notations] 

1 Dielectric substrate 

2 Conductor layer 

3 penetration — a conductor 

4 penetration — a conductor — a group 

6 and 7...1 penetration — a conductor (folding point) 

8 Isosceles triangle 

8a .... Base 
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[Drawing 11 
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[Drawing 4] 
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